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(57) PecJjepaT: 

H3o6peTeHMe othocmtca k cnocxaSaw 
M3MepeHki$i xapaKTepkiCT(«iK BOSAyiuHoi^ cnyrHoi^ 
cipyki 3a TpaHcnopTHbiM cpeACTBOM, 
npenMyLi^ecTBeHHo sa aBnaHocHbiM KopaSnew, 
BKnfOMaHDLAMM MSMepsHne xapaKTepucTMK 
ipaHcnopTHoro cpeACTsa, xapaKiepucTHK 
ABMKeHUfl neTarenbHoro annapara 
(JlA)-30HAMpoBLnnKa OTHOcme/ibHO Mace 
BOSAyxa M onpeAeneHne xapaKrepucTHK 
BOSAyiiiHoi^ cnyTHOii crpyn, oT/inHatoi^nC^cyi leivi, 
MTO nA-30HAMpoBLAHK nocneAOBaTenbHO 
noMemaioT b p^a aaAaHHbix ToneK npocTpaHCTsa 
3a Kopa6neM, yAep)KMBa$i J1A-3aHAi^poBLAMK b 
3aAaHH0^ TOMKe, kiSMepnn AonojiHMTejibHO 
napaMBTpbi nonexa - yr/ibi araKu m 
CKOJib>KeHMfl ( a, p). BeKTop CKopocTM nojieia 
, ymbi TaHra)Ka, Kpena, Kypca (v, y, 

BC 

yrnoBbie CKOpocru OTHocmenfaHo xpex ocew 

w z. o)y). npoAOJibHyK) \a 6oKOByio neperpysKii 

(hy. hz). y^bi oTKfioHeHMfl pyjiesbix 
noBepxHocTeti (5^, s^, 5„. 

JlA-30HAHpOBlAMKa, MSMepfllOT 

HanpaBneHne ^ cn^y Wck Berpa, KaMKy 
Kopa6nfl (AMct)0epeHTHyio e,^, KpeHOByK) n 
BepTi/iKanbHoe nepeweiAeHne ueHTpa wacc 
Kopa6Jifl aHck) m M3MepjiK)T xapaKTepucTMKM 



JlA-30K(AMpoBLAtiKa - BepTMKa/ibHbie aH, 

60K0Bbie OTKnOHeHki;! AZ M BeKTOp 



CKOpOCTM ^ 



OTHOCMTeiibHO Kopa6jin 



cpeACTBaMvi BHeujHe-TpaeKTopHbtx \AZMepemPi 
(BTM) HB MepHoJ^ nnaTc|)opMe. csflsaHHoR c 
Kopa6neM, cTa6kinvi3Mpyfl ee no KaMKe, nocne 
Hero onpeAe/ifitoT ncKowbie pasHocru Me)KAy 

BeKTOpOM CKOpOCTM J1A-30HAHpOBl4MKa 

OTHOCklTe/lbHO MepHOi^ nnaTc|)opMbi -¥ kl 

CK 

BeKTOpOM CKOpOCTVI J1A-30HAI^pOBL^klKa 



OTHOCMTeJIbHO BOSAVLUHblX MaCX; ■ 
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(54) METHOD OF MEASURING CHARACTERISTICS OF TRANSPORT VEHICLE AIR WAKE 



(57) Abstract: 

FIELD: measurennent technology. 
SUBSTANCE: method consists in measuring the 
characteristics of transport vehicle, 
characteristics of nnotion of flying 
vehicle-sounder relative to air masses and 
determination of characteristics of air 
wake. Sounding flying vehicle is placed in 
succession in several predetermined points 
after ship holding the sounding vehicle In 
this point and additionally measuring the 
parameters of flight: angle of attack and 
slip angle, flight speed vector, pitch 
angle, bank angle, heading angle, angular 
velocities relative to three axes, 
longitudinal and lateral g-loads, control 
surface angles of sounding flying vehicle; 
then direction and force of wind and motions 
of ship (change in trim, heeling and 
vertical motion of ship's center of mass) 
are measured, after which the following 
characteristics of sounding flying vehicle 
are measured: vertical deviations, lateral 
deviations and speed vector reactive to 



ship; measurements are conducted by means of 
external trajectory measurement devices on 
measurement platform connected with ship; 
platform is stabilized against motions and 
then differences between vector of speed of 
sounding vehicle relative to measurement 
platform and vector of speed of sounding 
vehicle relative to air masses are 
determined. EFFECT: enhanced accuracy of 
measurements. 1 dwg 
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moopejeme othocmtca k oonacTM aenaqHn 
M MO>KeT 6biTb ncnojibaoBaHO b caMOjieiHOM 
TexHMKe KopaGenbHoro GaanpoBaHUfl aha 
M3MepeHMfl xapaKTepucTMK nocaflOHHbix cucieM. 

l/l3BecTHa ci^creMa MaMepeHkin cnyTHOf^ 
cTpyM caMonera c Mcnonb30BaHi«ieM 
caMOJiera-aoHAvipoBLUMKa . 

□poBeAeHMe i^ccneAOBaHHi^ c npi^MeHeH^eM 
caMOJieTa-aoHAnpoBiuMKa. npeAHaaHaneHHoro 
AHfl nonera b BuxpeBOM cneRe BeAyu^ero 
caMonera (noner b cjieAe m ero nepeceMeHUfl), 
npeAnonaraei ncno/ibaoBaHne Bnayannaai^MM 
Buxpesbix )KryTOB. 3to AeJiaeicfl c noMoi^bio 
AbiMOBbix cucTew. ycTaHasjiMBaeMbix na Copry 
BeAyiMero jieTarejibHoro annapaia (flA). Hpn 
dTOM OCHOBHOM anO)KHOCTbiO ^B/ifleTcn 

MSMepeHuie xapaKTepucTMK noTOKa, 
MHAyi4HpyeMoro BdxpeBbiM cneAoivi, b 
onpeAeneHHwx TOMKax, t. k. noA Aet^cTBuew 
paajiMMHbix cfaKTopoB o6/iacTb cnyTHOf^ crpyn 
nepeweu^aeTcyi b npocrpaHCTBe. Heo6xoAMMO 
nepeweu^aTb AaiHUKu raKUM oGpaaow, MTo6bi nx 
ABUKeHne noBTop^/io MaccoBoe ABM)KeHne 
MccjieAyeMoti o6/iacTM cneAa n b To>Ke speiviyi 
OHH HaxoAHXiMCb b onpeAeneHHbix aaAaHHbix 
nono>KeHHflx b npocrpaHCTBe. ilooTOMy 
npuxoAMTCfl, jim6o AonycKaa norpeiuHocTM, 
npoBOAHTb oi^eHOHHbie ncc/ieAoaaHUfl, jim6o. 
ycno)KHflfl MeioAMKy o6pa6oTKM MarepManoB, 
BBOAMTb nonpaBKM. 

Cnoco6 McnojibayeTCfl Ansi onpeAe/ieHUfl 
CTpyKiypbi TeMeHMfi m MawepeHUfl 
MHTeHCMBHOCTM cJieAa no perncTpupyeMbiM 
OTKnoHeHMflM pyneJ^ ynpaBJieHun 
caMoneTa-30HflnpoBi4MKa, KOMneHcupyioiUMX 
ero nepeMeL^eHne b cneAe. flna oi^eHKn 
MHTeHcuBHOCTM Buxpeti cocTaBnjiiOLL;MX BeKTopa 
cKopocTn noTOKa Ha caMonere-aoHAMpoBinnKe 
perncrpupyjOTCfl ymoBbie CKopocTH n 
neperpyaKM OTHOcnTe/ibHO rpex oceM, yr/ibi 
oTKnoHeHMfl ynpaojinioiMMX noBepxHOCTet^. 
Heo6xoAi^Ma cnHxpoHHan perkicrpaL^M^i 
KMHeMaTMMecKMX xapaKTepuicTkiK noTOKa \a 
caMoro ABM)KeHMfl caMOJiera. a raioKe 
oTHocMTenbHoro ABuxceHun caMoneTOB, 
Heo6xoAi^Ma BbtcoKan TOHHocTb mMepemi^ m 
perncTpaL\MM. 

rio pesynbTaraM ana/inaa norpeiiiHocreM 
onpeAe/ieHUJi xapaicrepucTHK cnyiHOM cipyn 
cjieAyer, mto ohm aaBuc^iT or olumGok 

H3Mepi/ITejieM BOSAyiUHOi^ CKOpOCTH \A CKOpOCTM 

ABn>KeHMa oTHOcurenbHo caMoneTa nnn 
KopaSnfl, a Ann luraTHbix MaMepmenew na 
o6bNHbix CKopocTflx aaxoAa Ha nocaAKy hb 
o6ecneMMBaiOT HeoSxoAHMofi tohhoctm 
onpeAeneHMfl cKopocTeM cnyTHOM cTpyn. flnfl 

AOCTMXeHMfl Tpe5yeMb(X TOMHOCTHblX 

xapaiaepviGTMK kiaMepeHkifi napaivieTpoB 
BoaAyuJHoro noTOKa Heo6xoAMMo npMMBHeHMe 
cnei4MajibHbix AaTMMKOB c yivieHbUjeHHoi^ 
norpeujHocTbJO MSMepeHUfl cKopocTM nonera. 

HaM6ojiee GnuaKUM k npeAnoKenHOwy 
flBnjiercfl cnoco6 onpeAe/ieHna crpyicrypb! 
cjieAa DA na neoSxoAHMbix yAanennHX aa hum 
npn TOMHOM BbiAep>KMBaHMM aaAaHHbix 
paccTonHUki, cor/iacHo KoropoMy aa J1A 
6yKCMpyeTCfl Apyro^ /1A, o6opyAOBaHHbi(^ 
annaparypoii Ann iiaMepeHHn b cjieAe. Rnma 
6yKCMpoBOHHoro Tpoca onpeAenneTCfl 
paccTOflHMeM, Ha KOiopoM Heo6xoAMMo 

BbinOJIHRTb M3MepeHkin. /JaiMMKM 

ycranaBnuBajorcfl Ha BbiHocHOM luranre. 
Koropafl B npoL^ecce sKcnepuMeHra BBOAnrcn b 
BMxpeBoi^ cjieA- TaKot^ MeroA ncc/ieAOBaHMi^ 
noaBonHST onpeAe/iMTb crpyKtypy c/iSAa na 
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HeoDxoAHMOM paccroflHHn aa cawoneroM m 
MO)KeT 6birb ncnoJibaoBan Anf? anannaa ero 
paaBMTkin GBopaHMBaHMfi nenenbi m HeB^iaKoro 
paaBMTMfl cneAa. TaKMM cnocoSoM SyKCMpoBan 
nnaHep c yciaHOBneHHOi;^ na mbm 
TepMoaHeMOMeTpMMecKOM annaparypof^ aa 
KanaACKMM caMoneroM "Ae XaBuneHA", Ani^Ha 
ipoca cociaBfiflJia 18 paaMaxoB Kpbuia 
caMonera. 

fljifl aoHAnpoBaHMfl ojieAa McnonbaoBa/incb 

3-KOMnoHeHrHbie repMoaHeMOMerpMecKkie 
AarnnKM. ycranoBnenHbie na bwhochoCi mranre 
nnanepa. 

HeAocraroK cnoco6a McnonbaoBaHun 
6yKCMpyeMb!X nnanepoB A^fl L^eneM nawepeHMyi 
xapaKrepucruK cnyiHoCi crpyw aa Kopa6jieM 
-OTcyTCTBue >KejiaeMbix peayjibiaTOB no 
TOMHOCTM. fljifl nonyMeHMfl aaAaHHoR tomhoctm 
oi^eHKM napaMerpoB cnyiHoJ^ cipyn rpeeyercfl 
npoBeAeHne BbicoKoroMHbix M3MepeHMt^ c 
McnojibaoBaHneM npeL^nanoHHbix Aar^i/iKOB n 
AnnrenbHoe Bpewq Ha6nioAeHMy^ b Ka>KAOut 
npocrpaHcrseHHOM roMKe, nero ne noaBonyier 
CAejiarb onucaHHbiM cnoco6. 

Cnyrnafl crpy^ aa Kopwov^ Kopa6nfl, nap^Ay 
c KoneOarenbHbiMM ABUKennjiMM nocaAOMHOM 
nnoi^aAKM, flBnjieTCfl oahmm na peiuaioii^Mx 

Ct)aKTOpOB, B^MflJOiAMX Ha rOHHOCTb M 

6eaonacHOCTb BbinojiHeHUfl pe^KHMa nocaAKM 
JIA. OrcioAa BbireKaer Heo6xoAMMOCTb 
AocroBepHoro anaHMfl o peanbHbix 
xapaiaepMCTMKax cnyrHOM crpyn m onpeAe/ieHne 
MOAejiM aroro BoaMymenun Bbi6opa 
pacMBTHbix cjiyMaea oi^eHKn acpctDeiaMBHocru 
BbinonneHMj^ nocaAKH n cnpornoanpoBarb 
xapaKrepucrnKM nocaAKH JIA b pacMernbix 
aKcrpBMajibHbix ycnoanflx BHemhefi cpeAbi. 

06reKaHMe Kopnyca Kopa5n« m nany6bi 
BoaAyLUHbiM noTOKOM npuBOAur K oOpaaoBaHHK) 
MHieHCMBHbiX BoaAyuJHbiX BoaMyu^eHMM B BI/IAe 
OKOCOB nOTOKa M BMXpeP) (BOaAyiUHblX flM), 

KOTopbie BbiabiBaioT kiaMBHBHMn yrna araKH JIA m 
ero Bo^ujHoJ^ cKopocTn. HepaBHOMepHOCTb 
BepTHKanbHbix ckocob no paaMaxy Kpbijia 

npMBOA^T TaiOKB K VIHTBHCMBHblM BOaMyLi^eHMflM 

no yrny Kpena JIA, oco6eHHO nepBA caMoJi 
nocaAKOM. 

XapaKrep m HHreHCHBHOcrb BoaAyuJHbix 
BoaMyi^BHut^ aaBucflr or npoAO/ibHOM 
Sa/iaHCMpoBKH aBnaHocua, cKopocru ero 
ABMKeHMfl, HanpaBJieHMfl m i/iHreHcuBHocru 
Berpa ki BoriHeHMn Mopn. 

BoaAyiuHbie BoaMyuieHvifl aa Kopa6neM 
C0Aep)KaT crai^MOHapHbie 
(AerepMMHupoBaHHbie) BoaMyiqeHMfl, 
^nn^)ou\\Aeo9{ ct)yHiqkinMM KoopA^Har 
MecTononoKBHUfl JIA orHOCMrenbHO Kopa6nji. 

Ohm xapaKr6pMayK)TC5i hmcxoa^li^mmm m 
BOCXOA51LAMMM noTOKaMki BoaAyxa aa KopMO^ 

K0pa6nS1. MeHflKSIAMMMCn npM MaMBHBHMM 

Mecrono/io>KeHMfl JIA (CKOCbi 4-9°). 

Typ6yjieHrHb!e Boawyii^eHMfl b bmab 
cjiyMaMHbix c^yHKL^MM BpBMBHM aaBMC»r or 
cKopocTM BoaAyoiHoro noTOKa naA nany6oi^ m 
AanbHOCTM AO Kopa6n$i aw» 0,2 0.7 m/c. 

BepTHKajibHbie n ropnaoHraribHbie CKOCbi 
noroKa. o6ycjiOB/ieHHbie KaMKOM KopaSnn b bmac 
nepnoAMMecKvix c|)yHKqMM speMenM b 
aaBMCMMOCTM or KOJie6aHMM na/iy6bi (+1,4 

M/c M ±0.6 M/c). 

3a KopMoii Kopa6nfl ocTatoic^i aoHbi 
aaBMxpeHHoro noTOKa Ha 6onbLUMx paccronHMflx, 
npiiMBM cpaay aa KopMoi^ hmhmm aaaMxpsHHoro 
noTOKa AO npM6jiM3kiTe/ibHO 1 50 M HanpasneHbi 

6HM3. a C paCCTORHMR npHOflMSMTeJIbHO 300 M M 
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flanee HanpaeneHbi seepx. ibkum oopaaoM, 3a , 
aBwaHocuew HMeeTC« npoeaji noTOKa bhi/is, h 
JIA, BxoAfl B 3Ty 30Hy. MMeer TeHAeHm-iio 
npoBa/iUBaibCfi (b flwy). 

OTMeMeHHbie MOMeHTbi onpeAeji5iK>T 

He06X0At<1M0CTb MSMepeHMf) M OL^eHMBaHUIfl 

xapaKTepMCTMK cnyTHoro BOviyuJHoro noTOKa 3a 
Kopa6neM b peajibHbix ycnoBMflx. 

SaAana onpe^enenm cociaBnflioLMUx 
CKopocref^ cnyTHoC^ crpyii 3a Kopa6jieM 
pemaeTCfi nyreM McnonbsoBaHuifl neTarenbHbix 
annaparoB ima njiaHepa-soHfla Ha ocHOBe 
i/t3MepeHMfl BeKTopoB CKopocTH HoneTa 

OTHOCMTenbHO K0pa6nfl M BOSAyiUHOil CKOpOCTM. 

L|enb n3o6peTeHHfl onpeAeneHkie 
xapaKTepMCTMK cnyTHOM crpyi/i 3a aBMaHOCHbiM 
Kopa6neM. 

Ann peiueHMfl yKasaHHoC^ i^enn npeAno)KeH 
cnoco6 MSMepeHMf^ xapaKrepucTHK 
-cxKJTaanflioiAnx cKopocrei^ cnyrHofi cTpyw 3a 
aBnaHOCHbiM Kopa6jieM, BioiioMaioLi^MH 
M3MepeHiie xapaKiepHCTHK Kopa6xin, 
xapaKTepucTMK ABMxeHUfl /leiaTeribHoro 
annapara (JIA) soHAnpoBu^nKa oTHocnTejibHO 
Mace BosAyxa n onpeAeneHMfl xapaKrepucTHK 
BOSAyiUHoi^ cnyiHoi^ cipyn, b kotopom 
JlA-3OHAnp0BinnK nocneAOBarejibHO noMeii^aiOT 
B P51A saAaHHbix ToneK npocrpaHCTBa 3a 
Kopa6neM, yAep>KiiBa$i JIA-sohahpoblamk b 
3aAaHH0f^ TOMKe, 3aMepflK)T AonojiHMTejibHo 
napaMexpbi nonexa -ymbi araKu m 
CKOJib)KeHMfl ( a n p), BeKTop CKopocTM noneia 
, ymw TaHra)Ka, Kpena, Kypca v, y, ij;, 

BC 

ymoBbie CKopocTM oTHocMjenbHO jpex oceii 
w 2, 03x. coy. npoAOJibHyio M SoKOByK) neperpy3KM 
(*^y. hz). ymbi OTKnoHeHMw pynesbix 
noBepxHOcieM 5^. 63, 6„, 5„ync 

JlA-SOHAHpOBtl^MKa, M3MepfllOT 

HanpaBJieHne e^^ m cuny Wck serpa. KaMKy 
Kopa6nfl (Ancf)ct)epeHTHyio e^. KpeHOByio n 
BepTMKajibHoe nepeMeu^eHuie i4eHTpa Mace 
Kopa6nfl aHck) m nsMepyiiOT xapaKTepucTMKM 
JlA-30HAtipOBLl^MKa BepTViKajibHbie aH, 60K0Bbie 
OTKnOHGHMfl AZ M BeKTOp 



CKOpOCTH 



OTHOCMTenbHO Kopa6jifl 



cpeACTBaMM BHeujHe-TpaeKTopHbix mMspemi^ 
(BTM) Ha MepHot^ njiaTc|)opMe, CBn3aHHoi^ c 
Kopa6fieM, CTa6i4JiM3vipyn ee no KaHKe, nocne 
Mero onpeAe/iJiioT ncKowbie pa3HOCTM Me)KAy 

BeKTOpOM CKOpOCTH flA-SOHAHpOBlAHKa 

OTHOCHTeJlbHO MepHOM njiaTc|)opMbi n 

CK 

BeKTOpOM CKOpOCTM nA-30HAHpOBl4MKa 

OTHOCMTenbHO B03AyiUHbtX Maoc -> 

BC 

Ha MepTe>Ke M3o6pa>KeHbi oei^afl 
6noK-cxeMa CMCTeMbi mMepenm xapaKrepwcTHK 
napaweTpoB cnyTHoCi CTpyM sa Kopa6neM, rAe 
o6o3HaMeHbi: 1 6yKCMpyeMafl 
MOAenb-30HAnpoBiAMK, neTaTenbHbiM annapaT 

(JlA)-30HAMpOBmMK; 2 CMnOBOM TpOC \A 

MHCj^pMaL^MOHHbiM KaOenb; 3 CMCTeua 
aBTOMaTMMecKoro ynpaeneHUfl (CAY); 4 - 
MHepL^HOHanbHan ciiCTeMa (UIC); 5 cMCTeMa 
BOSAyiUHbix CMmanoB (CBC); 6 pjarnm 
BO^mHoii CKopocTM Tpy6Ka riMTo; 7 AaTMMK 
CKonbKeHMn; 8 AaTMMK yrna aTaioi; 9, 10, 11 
mpocKonkmecKMe AaTMMKM yrnoB TaHra)Ka Kypca. 
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Kpena; ib. ib aKcenepoMeTpw sepTHKanbHoi?! m 
6oKOBOi^ neperpysoK; 17 opranbi (noBepxHOCTM) 
ynpaaneHMfl. BKnionafl opranbi 
HenocpeACTBeHHoro ynpaBneHun noAbeMHO^ 
cunoi^ (HynC); 18 ansKTponpMBOA ynpasneHMfl 
ne6eAKo(^; 19 ne6eAKa npMBOAa, Tpoca h 
Ka6enn; 20 TeneBMSMOHnan 

MHCt)0pMaL^M0HHO-M3MepMTenbHaJI CMCTewa 

(THMC) na CTa6MnM3Mp0BaHH0M MepHOi^ 
nnaTc{)opMe; 21 AarnnK Kpena Kopa6nji; 22 
AaTMMK Anct)ct)epeHTa Kopa6nfl; 23 AaTMMK seTpa 
Ha Kopa6ne; 24 AaTMMK KaMKM KopaSna; 25 
aneKTponpMBOA annapanneM; 26 BbiMMcnMTenb; 
27 nynbT ynpaBnennfl onepaTopa; 28 Kopa6nb. 

Cnoco6 saKnioMaeTCfl b cneAyiou^eM. 

B cooTBeTCTBMM c Bbt6paHHbiM luaroM no 
KOopAkiHaTaM X, Y, Z pa36MBaK)T B03AyLUHoe 
npocTpaHCTBO 3a KopMoW KopaGnfl, o6pa3yfl 

"Ky6" TOMSK, B KOTOpblX Hy>KHO npOM3BeCTM 

M3MepeHMfl napaMGTpoB cnyTHoK cTpyM. 
SaAaHHbie KOopAMHaTbi tomck OTo6pa>KaioT na 
SKpane A^cnnefl 27, cTosineM nepeA 
onepaTopoM. Ha stom >Ke sKpane Ha^n\of\a\oj 
nonoKeHMe JlA-soHAnpoBL^MKa 1 no 
MHCpopMai^MM, nonyMaeMoi^ ot BTH - TI/lMC-20, 
CTa6MnM3MpoBaHHOi^ no KaMKe Kopa6nfl. 

riOMeU^afOT nA-30HAMpOBl4MK 1 

nocneAOBaTenbHO b p^A 3aA9HHbix tomck 
npocTpaHCTBa 3a Kopa6neM, yAep^KMsan ero b 
3aAaHHoC^ tomkg c noMOU^bJO CAY-S, 
OTKHOHeHMeM noBepxHocTeM ynpasneHMJi 17 
KOTopoPi peanMsywDT saAannyK) TpaeKTopMio 
noneTa. 

CoBMecTMB saAaHHbie m TeKymMe 

KOOPAMHaTbl JlA-SOHAMpOBLl^MKa 1, M3MepflfOT 

AononHMTejibHO napaMerpbi noneTa yrnbi aTaKM 
M cKonb>KeHMfl a M p. BeKTop cKopocTM nonBTa 
-> . yrnbi TaHra)Ka, Kpena m Kypca v, y, v|/, 

BC 

yrnoBbie cKopocTM Wz, (Oy. npoAonbHyjo m 
6oKOByK) neperpysKM (hy. hz), yrnu oTKnoneHMn 
pyneBbix noaepxHOCTei^ (Sb, 83. 6h, 5Hync) ^A- 
30HAMpoBUj;MKa 1 M BBOA^T B Kopa6enbHbiM 
BbiMMcnMTenb 26. 

H3MepfiK)T HanpasneHMe Gck ^ CMny 
BSTpa Wck. KaMKy Kopa6nfl, AnctJcpepeHTHyKD 
KpeHOByio m aepTMKanbHoe nepeMeu^eHMe 
L^eHTpa Mace Kopa6nyi aH^, a TaKxe MSMepflKDT 

XapaKTepMCTMKM JlA-30HAMp0BU|MKa 1 

BepTMKanbHbie aH m 6oKOBbie oTKnoHeHMJ? aZ m 
BeKTop CKopocTM OTHOCMTonbHO Kopa6nji 

CK 

cpeACTBaMM na Mepno^^ nnar^opMe, CBfl3aHH0^ 
c Kopa6neM m cTa6MnM3Mp0BaHH0M no KaMKe. 

riocne SToro c noMoiubfO BbiMMcnMTenn 26 
onpeAenflKDT MCKOMbie pasHOCTM Me>KAy 

BeKTOpOM CKOpOCTM JlA-SOHAMpOBU^MKa 1 

OTHOCMTenbHO Mepnov^ nnaTcpopMbi m 

CK 

BeKTOpOM CKOpOCTM JlA-30HAl^pOBLl^MKa 1 

OTHOCMTenbHO B03AyiiJHbix Macc -> no 



ct)opMyne 



H = 



TAe jj BeKTOp CKOpOCTM 



nepeMeu^eHMfl B03AyLiiHbix Macc b 

CTa6MnM3MpOBaHHOM nOCaAOMHOM CMCTeMe 

MepHOM nnaTct)opMe b BMAe cocTaBn5iK)ii\Mx 
CKopocTefl Wx. Wy, W2 onpeAenneTCfl 
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«■ V slnd cosp <sinlp sin/ - cosip sinV cos/> - 

- V si-nf) <cos(|l sinV sin/ ♦ slnlp co5/> 

BC 

H = V - V cosCt cosB sinV •» 
y ycK QC 

«• V sind cos|) cosV cosT^ * v slnj) cosV sinY 

BC BC 

U = V V cosCt cDs|) cosV sinlp « 

Z ZOK DO 

*■ V sxTid cosP (cosip sLv(y * sinV sinl|l cos/> - 

BO 

- V sxnf) <cosl|l cosY - slnV sintp sin/> 

BO 

TAB BO^lUHafl CKOpOCTb JIA- 

aoHA^poBuiMKa 1 , noJ1y^eHHan no MHct)opMai^iiki 
OT cucreMbi BoaAyujHbix cumajiOB (CBC). 

Ho nonyMeHHbiM cocTaBny?K)i4MM Betcropa 
CKOpOCTM Wx. Wy, Wz JIA-aoHAnpoBii^nKa 1 
onpeflenflioT npuBefleHHbie Mepea MacLuraO 
Typ5yjieHTHOCTM L cneicrpanbHbie n/ioTHOCTH 
S(Wx/L). S(Wy/L). S(Wz/L) M 

cpeAHeKBaApaTMHecKne 

Be/inMUHbi awx. cTwy, Typ6yneHTHofi 
cocTaBJiflHDLuevi noTOKa npn paannMHbix 
xapaKTepucTHKax MopcKoro BOJiHeHu^ n 
HanpaejieHi/i;) h CKopocTi/i Berpa HaA najiy6oM; 
BaanMHbie Koppeiini^MOHHbie cjsyHKL^Mki R( x) 
Typ6y;ieHTHocTM m cfDn!0KTya4MM Ann 
napaMerpoB a. p, Vck. aZ, y^, e^^. 

DpuHeM AaHHbie CTarncTHMecKne 
xapaiaepMCTi/iKM no/iyMafor no BceMy A^anaaoHy 
pacMeiHbix ycnoBMPt, naivieHeHMfl yrnoB 
ycTaHOBKM annapenneM n t.A- BKnioMayi 
aKCTpewajibHbie c/iyHan, cooTBeTCTByjoim/ie 
MaKCMMajibHof^ KaHKe Kopa6jifl m ycraHOBKe Ha 
najiy6e 6a3kipyiou^kixcfi 9CKaApi/inMf^ no 
npeAe/ibHof^ cxeMe pasMeu^eHMn Ha craproBbix 
no3ML|Mnx. 

Oi^eHKa norpeiuHOCTei^ BbNucneHMfl 
cocTaBnPKDmkix CKopocTeM Berpa npeAcraBJiJifOT 
KaK npupamennfl cj^yHKUUM MHorux nepeMeHHbix, 
COOT BercTBy torero aaAaHHbiM npupaineHUHM 
apryMBHTOB. Ec/im Ka>KAafl na 4)yHKqMPi fx, fy, 
fz A^ctxpepeHL^^pyeMa, to no KancAo^ 
nepeMeHHOM 

H = f <v , V ^ Cf, p, V, qi> 

K X XCK BC 

W = f <v , V . d, P, P. 7^, Ul> 
y y ycK bc 

N = f <v , V . Cf, V, U*> 

Z Z ZCK BC 

npMpaLueHne Ka>KAOM cocTasjiyitoii^eCi W x, 
W y, Wz onpeAenfiiOT pa3no>KeHMeM ct)yHKL^M£^ 

fx. ^. B CTeneHHOM pHA B OKpeCTHOCTM 

napawieTpoB ABUJKeHHf?, onpeAe/iflioinMX 
MCXOAHVK) TpaeKTopMK) noneTB. 

YnpaBJieHUfl An« oueHKH norpeujHOCTef^ 
BbNUcneHnyi cocraBnyiioLi^Mx cKopocTeC^ cnyTHoR 
CTpyn 3a Kopa6neM npeACTaBJifler 

Ah. = T Ak., i = X, y, z 

J=A J 

TAe Xj napaweTpbi ABM>KeHMfl JIA, KOTopue 
Mcnonb3yK)T Ana 
BbiMMcneHMfl aWx. AWy, aWz; AXj -norpeiuHOCTM 
cnpeAeneHMJi mctmhhwx ee/iMMMH stux 
napaMerpoB, n 7. 

riOrpeUJHOCTM CMMTatOTC^I HeaaBbiCVIMbIMM 

Be/iiiMtiHaMM c MareMaTviMecKuiMki o>KviAaHt^flMM, 
paBHbiMi^ Hynto. 

ripn 3TMX ycjioBUHX cpeAHeKBaApaTMHecKan 
norpeujHocTb BbiMncnuTe/ifl cocTaBn«iomnx 
CKopocTef^ cnyTHOi^ CTpyw onpeAenwioT no 
ct)opMyne 



O Ax 
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3tg Bbtpa)KeHMe kicnojibsyeTcn Ann 
^ HasHaneHMfl Tpe6oBaHMi^ no AonycTHMUM 
norpeuJHOCTflivi AaiHHKOB napaweTpos ABM>KeHMn 
PA n ouieHKM TOMHOCTn onpeAeneHM^ CKopocTeti 
cnyTHoi^ CTpyki no 6opTOBOM m naseMHoJi 
nH4)opMai4MM o napaMeTpax ABVDKeHun /lA. 

riorpeuiHocTH naMepennfl napaMerpoB 
cnyTHOM CTpyM cHM>KaK)TCfl 3a CMeT yivieHbtueHUfl 
AO HyneBoro aHaneHMn CKopocTM nojiera 
JlA-aoHA^poBU^iiKa 1 OTHOCHTe/ibHO Kopa6jin. 
riorpeiuHOCTM nawepennfl cKopocTn JIA 
MCKnioMaioTCfi nyreM tiSMepeHiin CKopocTui JIA 
15 OTHOCMTenbHO Kopa6nfl cpeACTBaMn BTM. 

Cnoco6 no3Bon?ieT npoeoflHTb Ha6jifOAeHMfl 
npn MSMepeHUM napaMerpoB BOSAyiuHoro 
noroKa b ct)HKCMpoBaHHof^ roMKe npocrpaHCTBa 
OTHOcurenbHO Kopa6jifl b reMeHne AnnrenbHoro 
BpeweHM, TBM caMbiM o6ecneHHBaeTCfl TOHHOCTb 
20 n craGMnbHocTb xapaKrepucruK BosAyiuHoro 
noTOKa B saAaHHOM roHKe nocaAKH. 

ripn Mcnojib30BaHMM AaHHoro cnocoSa 
cHM)KaK)TC« orpaHMHeHMH no 
ruApoMeTeoponornMecKUM ycnoBunM 
npoBeAeHkifl 9KcnepMMeHTOB m aaBi/iCMMOcrb or 
reorpa^MMecKMX pai^OHOB b MecroHaxoKAeHMki 
Kopa6jin, a TaKMce OTcyrcTByiOT aanacHbie 
5eperoBbie aspoApoMbi b paA^yce 
AOCJiraeMOCTM nx JIA. 

ripocTora o6cjiy>KMBaHHfi npn SKcnepuMeHre 
Ae/iaer cnoco6 sKOHOMMMHbiM m pauHona/ibMbiM 
npn M3MepeHMn xapaKrepucTHK cnyrnoM crpyn 
3a Kopa6jieM. 

AaHHbif^ cnoco6 pea/iMsyercn ckicreMOi^ 

MSMepeHMM. 

Ha Sopiy 1 JlA-SyKCupoBiAHKa CAY-S 
35 coeAMHeHa c f^avAvmmA napaMerpoB fXB\meHm 
JIA, kicnojibsyeMbix b Mnepi^kianbHof^ cMcreMe 4. 
KOTopa$i B CBOK) OMspeAb coeAbiHeHa c 
AaTMMKaMM yrnoB ranra^a v 9. Kypca j 10. 
Kpena g 11, aKcenepoMerpaMU hy 15, hz 16, n 
AarMUKawM yr/ioBbix CKopocrew (AVC) 
Wz-12. ©y-13, (t)x-14. 

CBC-5 coeAMHeHa c AarnnKaMU ymoB 
araKM a 8. CKOJib)KeHMfl b 7 M BoaAyiuHOi^ 
CKopocru Vbc 6. CBC-5 coeAHHena c CAY-S; 
BbixoA CAY-3 coeAnneH c opraHaMn 
ynpaeneHMH 17. 

Kopa6ejibHafl TMt/IC-20 coeAHHena c 
Bbi^Mcnurenewi 26, Koropbiti coeAHHSH c 
AarHkiKaMki xanKi^ 24, Berpa 23. AM00epeHTa 
22, KpeHa 27, a raiOKe c ny/ibroM ynpaBJieHuin 
27 oneparopa; BbixoA BbiMMcntirejin 26 
coeAMHen c TI/IMC-20, a/ieiaponpkiBOAaMM 18 
ne6eAKvi 19 h 3/ieKrponpMBOAOM 235 
annapenjiei^. 

C noMOiAbJO saAarMMKa KOopAnnar 
ynpaBJieHUfl nA-30HAnpoBiAktKOM 1 . 
pacno/io)KeHHbiM na ny/ibre 27 n coeAHHeHHbiM 
no Ka6enK) c CAY-3. noMeu^aior JlA-1 
nocjieAOBarejibHo b pjiA aaAannbix roMeK 
npocrpaHCTBa aa KopaOneM. Ansi aroro c 
noMombio CAY-3 oTKnoHwioTCfl nosepxHOCTM 
ynpaaneHMf) 17. flocne coBioteu^eHMfl saAannbix 
60 M reKyiAMx KOopAviHaT JlA-aoHAvipoBiAiiKa 1 
npoMCXOAi^r aarpysica AaHHbix b Kopa6ejibHov^ 
BbiMncnMrenb 26, coeAviHeHHbiii c 
Kopa6ejibHbiMH cucreMawn. klawepeHUfl na 
6opry JlA-1 napawerpoB ABM>KeHHfl JIA 

CHHXpOHM3MpOBaHbl c BHeUJHerpaeKTOpHblMM 

vizuepenrntm CKopocm nonera \a 
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MecTonojioKeHUfl JlA-1 oTHOcme/ibHO Kopaorifl. 

Oneparop c ny/ibna ynpas/ieHMfl 27 ^epea 
BbiHucnmenb 26 ynpaB/ifler laiOKe flajibHOCTbio 
riA-aoHAnpoBLUMKa 1 c noMou^bio 
3/ieKTponpMBOAa ne6ef\m 18; c noMou^bio 
ajieicrponpMBOAa 25 i^aueHneT ymbi ycraHOBioi 
annapeiuieCi ki reM caMUM ueHner crpyiaypy 
cnyiHoi^ crpyn. 

JlA-30HAMpoBi4kiK 1 JieTaioiMaf) MOAenb. 
o6jiaAafoiMan MViHMMajibHbiMM qbojuothbhumh 
cKopocTflMn nojiera, coMSMepnivibiMn co 

CKOpOCT^MM ABHJKeHMfl KOpaSjlfl. flflfl OL\eHKH 

napaMerpoB cnyiHoti crpyn rpeSyercfl 
onpeAejieHHoe BpeMfl Ha^n\op,em9\ b Ka>KAOM 
TOMKe npocrpaHCTBa b CTaOnnnanpoBaHHbix 
-ct^MKcupoBaHHbix ycnoBi/i»x no Berpy \a 
BOJiHeHkiK) Mopn. TojibKO B 3T0M cjiyMae 
B03M0>KHa AocTOBepHan oL^eHKa anynaCiHoi^ \a 
AeTepMMHkipoBaHHoi^ cocTaB/iniOL^iix cnyTHof^ 
CTpyn. 

BbicTpoe ABM;KeHMe nepexoAHoro npoi^ecca 
nepesoAa JlA-aoHAnpoBi^nKa 1 b Apyryio 
nawepnTejibHyjo TOHKy npocrpaHCTBa crpyn 
ycrpaHJieTca CAy-3 c noMou^bio 
HenocpeACTBeHHoro ynpasneHMw noA'beiviHoi^ 
CMfiOM (HynC)17. 

C noMOi4bK) THUG 20, ncnojibsyiOLi^eM 
nepeAaioiMyK) reneBnanoHHyio Tpy6Ky Tuna 

"BMAMKOH". aBTOMaTMMeCKM M3MepflK)TCfl 
KOOpAMHaTbl J1A-30HAI^pOBLl^MKa 1 no OCflM. 

C0BnaAaK)L^MM i/i c HanpaBXieHkieM KaApoBo^ ui 
CTpoHHoi^ pasBepTOK. EcjiM M3o6pa>KeHne JIA Ha 
OKpane TejieBM3HOHHoro npneiwHUKa ocTajiocb 
CMeu^eHHbiM Ha Benmmy X no ropMSOHTajibhott 
ocM M Ha BenuMMHy Y no BepinKanbHoC^, to 
OTHocurenbHO npoAOJibHoPi ocu nepeflaiou^eM 
Tpy6KM M3o6pa>KeHne CMecTurcfl na yrnbi b 
npoAonbHOM {gx X/F. ropMSOHTanbHOM na 
Ig^i Y/F, TAB F -cf)oicycHoe paccroflHue 
oSiseKTiiBa. EcjiM aBTOMaTMMecKH nsMepneTcn 
cMei^eHne JIA no ogam X, Y, to onpeAeJinioTcn 

yrnOBbie OTlOlOHeHMfl JIA OTHOCMTenbHO ocm 

TejieBi43biOHHO^ Kauepbi. 3m AaHHbie c 
noMoi4bio ynpaBJifltoii^ero ycrpoMCTBa 
noBopaMMsaioT TeneKaMepy TaK, HTo6bi 
M3o6pa>KeHMe flA nenpepbiBHO yAepKHBanocb b 
ee none apeHMfl. 

Heo6xoAmvibiM ycnoBneM 
BHeiiJHeTpaeKTopHbix M3MepeHMM TUMC 
flsnfleTCfl DH=0, aZ=0, aD=0. b 3T0 speMfl 
npoMCXOflHT M3MepeHMe a. p. Vck- 

OopMyna naoSpereHMfl: 
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UnOCOD M3MepeHMfl XapaKTepMCTMK 

B03AytiJHoC^ cnyTHoP^ cTpyn sa TpancnopTHbiM 
cpeACTBOM. npenMyu^ecTBeHHO 3a 

aBMaHecyu^nM Kopa6neM, BKnKHaioLMVif^ 
MSMepeHMe napaMGTpoB r^vm&m^ 
TpaHcnopTHoro cpeACTBa, napaueTpoa 
ABMKeHMfl JieTaTenbHoro 
annapaTa-soHAt^poBiAMKa OTHOCMTenbHo Mace 
Bo^yxa M onpeAeneHMe napaivierpoB 
B03AyiuHOM cnyTHoi^ CTpyn. oTJiMHajou^nJ^cfl Tew, 
MTO JieTareJibHbiM annapaT-30HAnpoBLi4MK 
nocneAOBaTenbHo noMei^afor b p^A saAaHHbix 
TOHBK npocrpaHCTBa aa Kopa6neM, b KOTopwx 
yAep)KMBaK)T nerarenbhbiM 
annapar-aoHAHpoBLi^MK c noMOU^bfo cucreMb! 
aBTOMaruiMecKoro ynpaBJieHkin m cL/inoBoro 
Tpoca. M3MepnioT AonoJiHUTejibHO napawerpbi 
nonera yrnw araKM m CKOJibJKennfl ( a.p). 
BeKTop cKopocTH nojiBTa - yrnbi TaHra>Ka, 

BC ' 

KpeHa M Kypca (a.y.vi/), yrnoBbie cKopocru 
OTHOcnTenbHO Tpex oceR (c«>z.©x.G>y). 
npoAOJibHyK) n CoKOByjc neperpy3KM (Py, nz), 
yrnbi oTKnoHeHMfl pyneBbix noBepxHOCTeM 
( 6b.53.5h) JieTaTexibHoro 
annapaTa-30HAMpoBU4kiKa, ki3MepflioT 
HanpaBJienne e^^ m cn/iy Wc,^ aerpa, Ka^Ky 
K0pa6nfl n nsMepjifor xapaKrepMcrnKM 
neTarenbHoro annapaTa-aoHAnpoBu^nKa 
BepTMKanbHbie aH, 6oKOBbie oTKnoHeHun aZ. m 



BBKTOp CKOpOCTH - 



OTHOcure/ibHO KopaSns 



cpeACTBaMM BheiuHe-rpaeKTopHbix vi3MepeHM(^ 
Ha MepHOM njiaTcJ)opMe, cBfl3aHHOM c KopaGneM, 
CTa6MriH3npyfl ee no KaHKe, nocne Mero 
onpeAenyiioT cKopocTn nepeMeLneHMfl b cnyrnoM 
CTpye B BMAe paanocTM Me>KAy BeKTopoM 
CKopocTM JieTaTe/ibHoro 

annapaTa-aoHAMpoBiUMKa OTHOcurenbHO MepnoPi 
nnaTc)DopMbi - m seicropoM CKopocTH 

CK 

xieTaTenbHoro annapaTa-aoHAMpoBU^HKa 
oTHocMTejibHo B03AytiJHbix Macc - M no 

BC 

nonyMeHHbiM ckopoctam nepeMemeHnyi 
B03AyiuHof^ cnyTHOM cTpyn BbNucnwioT ee 
xapaicrepMCTMKM, a i<iMeHHO, cneiapa/ibHyio 
nnoTHocTb, cpeAHeKBaApaTHHecKne BenMMMHbi 
Typ6yjieHTH0f^ cocTaBjiflKDUJiet^ noroKa m 
Maciirra6 Typ6yneHTHOCTM. 
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